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ABSTRACT. Background and aims: Hip fractures re-
sult in significant functional impairment and a high rate
of institutionalization. The aim of our study was to eval-
uate in patients with a recent hip fracture the contri-
bution of a short (15-min) comprehensive assessment to
predict the length of stay and the risk of discharge to a
nursing home. Methods: Prospective clinical study
conducted in a rehabilitation ward of the Geriatric
Hospital. Functional assessment included basic activi-
ties of daily living (BADL), cognitive status (MMSE) and
a 4-item geriatric depression scale (Mini-GDS). Infor-
mation on demographic data, living situation, diag-
nosis and illness burden was also collected. Results:
The mean age of the 86 patients (67W/19M) was
84.2±6.8 years. In a multiple regression analysis, the
length of stay in a geriatric hospital was significantly as-
sociated with both marital status (living alone) (p=0.035)
and the intervention of a caregiver on a regular basis
(p=0.036), but not with Charlson’s comorbidity score.
In a logistic regression model, adjusted for age, gender,
marital status, intervention of a caregiver on a regular
basis, BADL, Mini-GDS and Charlson’s comorbidity
score, the only independent predictor of nursing home
admission was a MMSE <24, which increased by 10.7-
fold (2.2-50.9) the risk of being admitted to a nursing
home (p=0.003). Conclusions: A short comprehensive
assessment completed a few days after a hip fracture is
useful in predicting length of stay and risk of nursing
home admission.
(Aging Clin Exp Res 2005; 17: 116-120)
©2005, Editrice Kurtis
INTRODUCTION
Hip fractures represent a leading cause of disability and
mortality in the elderly, and result in significant func-
tional impairment and a high rate of institutionalization.
Functional status, defined as everyday behavior necessary
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for maintaining a daily life-style, and encompassing areas
of psychiatric, cognitive and social functioning, is de-
scribed to be a stronger predictor of the hospital outcome
of elderly patients than diagnosis on admission, diagnosis-
related group, and standard indices of illness burden (1-4).
After hip fracture, a large number of studies have tried to
identify predictors of recovery ability at one, three, six and
twelve months after discharge (5-8). Nevertheless, most of
them used a combination of factors relating to patients
(age, sex, living condition, type of fracture), treatment
(anesthesia, surgery) and rehabilitation. Other studies
measured more specifically the relation between cognitive
status and the success of rehabilitation after hip fracture
(9-11). The aim of this study was to evaluate, in patients
with a recent hip fracture, whether a very short assess-
ment tool (15 minutes) including only functional factors
such as activities of daily living, cognitive impairment, as-
sessment of depression along with demographic data,
could predict the length of stay in a geriatric rehabilitation
unit and the risk of admission to a nursing home. 
METHODS
Over a period of 17 months (January 1999-June
2000), 133 patients 65 years or older, hospitalized for hip
fracture in the orthopedic clinic, were transferred to the
rehabilitation ward of the Geriatric Hospital in Geneva.
Clinical assessments were performed before discharge of
patients to the Geriatric Hospital by four physicians, ex-
perts in geriatrics, working in the Geriatric Evaluation Unit
at the main University Hospital in Geneva. A short as-
sessment tool (about 15 minutes) was completed for
each patient. Collected data included demographic in-
formation, current living situation, main medical diagnoses,
and functional assessment. Illness burden was measured
by Charlson’s comorbidity score (12). Functional assess-
ment included basic activities of daily living (BADL), cog-
nitive status and a geriatric depression scale. BADL im-
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pairment was defined as needing physical assistance be-
fore admission in performing at least one of the six basic
skills (feeding, bathing, dressing, toileting, transferring, uri-
nary continence) by patient self-report (13). This definition
threshold has been used previously (2). When the Mini
Mental State Examination (MMSE) score was lower than
24, BADL assessment was confirmed by a family member
or a caregiver. The MMSE was employed to assess cog-
nitive status and a cut-off score of 24 was used to differ-
entiate cognitively intact (≥24) from cognitively impaired pa-
tients (<24) (14). Screening for depression was performed
using a 4-item Geriatric Depression Scale (Mini-GDS) val-
idated in French (15). Patients were considered at risk of de-
pression if the score was equal to or greater than one. The
Body Mass Index (BMI) of patients was not recorded, be-
cause weight is not easily measurable in elderly patients with
hip fractures. Two outcomes were measured: length of stay
in the Geriatric Hospital, and the risk of nursing home ad-
mission after hospitalization. Exclusion criteria were severe
cognitive impairment (MMSE<11) (n=42), aphasia (n=2),
and severe sensory impairment (n=3). Thus, 47 subjects
were ineligible. Compared with that of patients included in
the study, the mean age of excluded patients was similar
(84.0±6.7 vs 84.2±6.8, p>0.05); their mean MMSE
score was significantly lower (5.5±4.5 vs 22.9±5.5,
p<0.001); 13 vs 7% (p>0.05) were living in a nursing
home before fracture; 39 vs 26% (p>0.05) were dis-
charged to a nursing home and five died.
Statistical analysis: Student’s t-test was used to com-
pare mean values between two different groups. The
Chi-square test was used to compare the proportions
of patients institutionalized. Multiple linear regression
analysis was employed to determine predictors of length
of stay in the Geriatric Hospital, after adjustment for
the other variables. This model included gender, current
living situation, intervention of a caregiver on a regular ba-
sis, MMSE (<24), Mini-GDS (≥1), BADL (>1), age and
Charlson’s comorbidity score measured on a continu-
um. Logistic regression was used to predict the risk of
nursing home admission, after adjustment for the same
variables listed above. Patients living in nursing homes be-
fore admission were excluded from this analysis. A loga-
rithmic transformation of length of stay was carried out to
achieve better agreement with normal distribution.
RESULTS
The mean age of the 86 consecutively-included hip
fracture patients (67 women, 19 men) was 84.2±6.8
years. They were evaluated on average 8.3±2.9 days af-
ter surgery, corresponding to 4.2±2.9 days prior to their
transfer to the rehabilitation ward of the Geriatric Hospi-
tal. Mean Charlson comorbidity score was 1.6±1.2 (range
1-6). Table 1 lists patients’ demographic and functional
characteristics. Most patients lived at home (93%) and
alone (64%), 36% had a caregiver on a regular basis, 42%
were impaired in at least one BADL, 44% had impaired
cognitive function, and 23% suffered from possible de-
pression. Before their transfer to the geriatric rehabilita-
tion ward, the mean length of stay in the orthopedic
ward was 13.3±5.5 days. After geriatric rehabilitation, 21
patients previously living at home were discharged to
nursing homes. The length of stay of these patients was
significantly longer than those returning home (79.2±47.9
vs 49.9±27.7 days, p<0.05). Patients with BADL or
cognitive impairment were at significantly higher risk of
being institutionalized (36 vs 19%, p<0.05 and 44 vs
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Table 1 - Patients’ characteristics.   
Age Living at Living Regular LOS [days] Discharge
n (%) mean±SD home alone caregiver rehabilitation to nursing home*
n (%) n* (%) n* (%) mean±SD (median) n (%)
All patients 86 84.2±6.8 80 (93) 51 (64) 29 (36) 57.0±35.4 (48.5) 21 (26)
Basic activities of daily living
dependent ≥1 BADL 36 (42) 85.3±6.8 33 (92) 18 (55) 22 (67) 55.9±32.2 (44.5) 12 (36)
independent BADL 50 (58) 83.4±6.7 47 (94) 33 (70) 7 (15)& 57.7±37.8 (54.0) 9 (19)#
Cognitive function (MMSE)
MMSE <24 38 (44) 87.5±5.0 36 (94) 19 (52) 20 (56) 65.1±38.2 (56.0) 16 (44)
MMSE ≥24 48 (56) 81.7±6.9# 44 (92) 32 (72) 9 (20)& 50.6±32.0 (44.5) 5 (11)&
Depression
Mini-GDS ≥1 20 (23) 84.4±5.8 17 (85) 10 (58) 8 (47) 64.5±45.4 (47.5) 5 (29)
Mini-GDS <1 66 (77) 84.2±7.1 63 (95) 41 (65) 21 (33) 54.7±31.9 (48.5) 16 (25)
Discharge*
home* 59 (74) 83.0±7.1 49.9±27.7 (45.0)
nursing home* 21 (26) 86.3±4.9 79.2±47.9# (78.0)  
*6 patients living in nursing homes before admission were excluded.
#p<0.05, &p<0.001.
11%, p<0.001, respectively). Cognitively impaired pa-
tients (MMSE score <24), who were significantly older,
stayed longer than cognitively intact patients. The Mini-
GDS score predicted neither the length of stay, nor the
nursing home admission risk.
In a multiple regression model, length of stay in a
Geriatric Hospital was significantly associated with mari-
tal status (living alone) (p=0.035) and with the intervention
of a caregiver on a regular basis (p=0.036) (Table 2). In-
stead, gender, age, cognitive status, Mini-GDS and Charl-
son’s comorbidity scores were not predictive of length of
stay in this model. The total BADL score was also not pre-
dictive of length of stay. The only specific BADL that was
significantly associated with length of stay in this model
was urinary incontinence (p=0.027). 
In a logistic regression model, adjusted for age, gender,
marital status, intervention of a caregiver on a regular ba-
sis, BADL, Mini-GDS and Charlson’s comorbidity scores,
the only independent predictor of nursing home admission
was a MMSE <24, which increased by 10.7-fold (2.2-
50.9) the risk of being discharged to a nursing home
(p=0.003) (Table 3). Dependency in BADL almost
reached significance (p=0.053). A sub-analysis of the
six specific BADL demonstrated that washing was the on-
ly specific BADL that increased by 5.9-fold (1.2-29.8) the
risk of being discharged to a nursing home (p=0.030).
Age, marital condition, intervention of a caregiver on a
regular basis, and possible detection of depression were
not statistically associated with the risk of nursing home
admission. This model correctly classified 81.3% (65/80)
of the patients, and had a sensitivity of 47.6% and a speci-
ficity of 93.2% for predicting the risk of nursing home ad-
mission, with an area under the curve (ROC) of 0.80. 
When lowering the cut-off of the MMSE score down to
22, the risk of being institutionalized after geriatric re-
habilitation as compared with patients with a MMSE
score ≥22 (p<0.001) increased by 19.6-fold (3.9-98.0) for
those with a MMSE <22. With this MMSE threshold set
at 22, the new model for predicting nursing home ad-
mission correctly classified 85% (68/80) of the patients,
showed a sensitivity of 61.9%, and a specificity of 93.2%,
and a ROC of 0.85. 
DISCUSSION
In these elderly hip-fractured patients, our study showed
that the most important factor, besides the social factor
S. Pautex, M.C. Jacques, A. Sant, et al.
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Table 2 - Predictors of hospitalization length in rehabilitation unit#. 
Crude β Adjusted β
(95% CI) p (95% CI) p
Sex 0.03 (–0.29-0.34) 0.872 –0.17 (–0.49-0.15) 0.298
Age+ 0.02 (0.00-0.04) 0.068 0.01 (–0.02-0.03) 0.639
Living alone 0.22 (–0.05-0.49) 0.105 0.30 (0.02-0.59) 0.035
Regular caregiver 0.31 (0.05-0.58) 0.022 0.36 (0.02-0.70) 0.036
BADL(>1) –0.02 (–0.29-0.25) 0.870 –0.25 (–0.56-0.06) 0.107
MMSE(<24) 0.27 (0.02-0.53) 0.038 0.24 (–0.07-0.56) 0.124
4-item GDS(≥1) 0.14 (–0.19-0.46) 0.403 0.18 (–0.14-0.50) 0.271
Charlson+ 0.02 (–0.09-0.13) 0.696 0.01 (–0.11-0.11) 0.970 
#To achieve better agreement with normal distribution, a logarithmic transformation of this variable was performed.
+Continuous variables. β=regression coefficient.
Table 3 - Predictors of nursing home admission. 
Crude OR p Adjusted OR p
Sex 2.23 (0.58-8.61) 0.244 3.95 (0.72-21.74) 0.114
Age+ 1.08 (1.00-1.18) 0.060 1.01 (0.91-1.13) 0.844
Living alone 1.19 (0.42-3.40) 0.746 1.54 (0.41-5.77) 0.526
Regular caregiver 1.46 (0.53-4.05) 0.464 0.28 (0.06-1.41) 0.123
BADL(>1) 2.41 (0.87-6.66) 0.089 4.49 (0.98-20.59) 0.053
MMSE(<24) 6.24 (2.00-19.50) 0.002 10.66 (2.23-50.87) 0.003
4-item GDS(≥1) 1.22 (0.37-4.10) 0.739 1.45 (0.31-6.73) 0.638
Charlson+ 0.89 (0.58-1.39) 0.619 0.73 (0.43-1.23) 0.234
+Continuous variable.
(living at home alone), in predicting both length of stay in
a geriatric rehabilitation unit and the risk of nursing
home admission was cognitive status (MMSE score). In-
stead, Charlson’s comorbidity score was neither associated
with length of stay in a geriatric rehabilitation unit nor with
the risk of being discharged to a nursing home. Unlike
previous studies which aimed at identifying predictors
of recovery ability at one, three and six months after
hip fracture, based on a combination of factors not only
related to the patient (age, gender, living condition, type
of fracture) but also to treatment (anesthesia, surgery) and
rehabilitation, the aim of our study was to measure
whether a very short form of comprehensive assess-
ment, completed in about 15 minutes, helped to predict
– already before admission to the geriatric rehabilitation
unit – the length of stay and risk of discharge to a nursing
home (5-8, 16-18). A quarter of the patients admitted to
the geriatric rehabilitation unit and living at home before
hip fracture were institutionalized, since they did not re-
cover their pre-fracture functional level. Previous studies
have reported the same proportion of hip fracture patients
(18-31%) for whom institutionalization was required in 12
months following fracture (5, 7, 8, 19, 20). For the pre-
diction of nursing home admission, the best cut-off score
was MMSE <22 at admission, which correctly classified
68 out of 80 patients. In 224 patients admitted for re-
habilitation after hip fracture, Heruti et al. also reported
a strong association between cognitive status at admission
and the success of rehabilitation, evaluated as functional
outcome and length of stay in a rehabilitation unit (10).
Other authors have also demonstrated that cognitive im-
pairment is a marker of poor prognosis in terms of am-
bulatory level, length of stay, and discharge to nursing
home (1, 9, 11, 21).
Our patients with a possible diagnosis of depression,
based on the Mini-GDS score calculated a few days before
their admission to the geriatric rehabilitation unit, did
not have a significantly higher risk of being institutional-
ized in the 2 months after fracture, or a significantly
longer length of stay in the rehabilitation unit. These
findings do not fit other studies which demonstrate the im-
portance of mental health for recovery after hip fracture
(7, 22-24). They used more complete assessment tools
like the Center for Epidemiological Studies depression
scale. A short assessment tool like the Mini-GDS may not
be accurate enough to predict the outcome of patients af-
ter hip fracture.
A significantly higher proportion of patients with im-
paired BADL before fracture, as assessed retrospectively
by the patient, was institutionalized. In the predictive re-
gression models, impaired BADL before fracture was
not associated with increased length of stay in the geriatric
rehabilitation unit. However, the risk of being discharged
to a nursing home was almost significantly increased
4.5-fold in the case of impaired BADL. In a prospective
study of 232 consecutive patients with hip fracture, with
a mean age of 81 years and living independently before
admission, Svensson et al. demonstrated that the most im-
portant factors predicting independent living at one year
were pre-injury function in activities of daily living, absence
of other medical conditions which would impair rehabil-
itation, and intact cognitive function (8). In another
prospective study, among various parameters like ADL,
Young et al. examined fracture severity and surgical pro-
cedure as predictors of functional recovery at 2, 6 and 12
months after hospital discharge in 294 community-
dwelling older people with subcapital hip fractures (16).
Poor pre-fracture physical and instrumental activities of
daily living (IADL) were predictive of poor BADL and
IADL functional recovery at 2, 6 and 12 months after hos-
pital discharge. Pre-fracture unsteady gait, length of stay,
and discharge to an institution were also significantly as-
sociated with impaired IADL. In our short form of func-
tional assessment, BADL were obtained from the patients
themselves, if the MMSE was greater than 24. This ret-
rospective assessment of physical functioning before
fracture may have overestimated the real performance of
our patients (4).
The illness burden score, like Charlson’s comorbidity
score used here, was not significantly associated with
length of stay in a geriatric rehabilitation unit, nor with the
risk of nursing home admission. These results are com-
parable to those derived from other studies on elderly pa-
tients in medical wards, which concluded that functional
status, living location, and decreased mental status are
stronger predictors of hospital outcomes than diagnosis on
admission, diagnosis-related group, and standard indices
of illness burden (1-4). In studies on orthopedic patients,
the value of comorbidity scores was more controversial
and was also related to the scale used (5-7, 20, 25). 
Although the characteristics of patients included in
this study were similar in terms of gender, age, living con-
ditions and cognitive status to those reported in other stud-
ies on hip fracture patients (6, 7, 26), it has some limi-
tations. The first is the small size of the sample, which
does not allow formal validation of the predictive value of
our short comprehensive assessment tool on an inde-
pendent set of patients. The second limitation is possible
overestimation by patients of their real level of perfor-
mance in BADL before fracture. The third is that the risk
of nursing home admission was measured at the time of
discharge from the geriatric rehabilitation unit (median of
50 days) and not 6 or 12 months after fracture, as most
often reported in previous studies.
Patients with functional impairment, particularly cog-
nitive failure, had a significantly higher risk of institu-
tionalization. The completion of a short comprehensive
assessment form at the time of admission to the geriatric
rehabilitation unit allowed us to identify patients in the cat-
egory of higher risk of institutionalization, and therefore
Assessment after hip fracture
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to anticipate their enrolment on long waiting-lists for
nursing home admission. Nevertheless, even for these pa-
tients, for whom a nursing home placement was envisaged
at the time of admission to the geriatric rehabilitation unit,
it is crucial to their functional recovery not to exclude them
from rehabilitation programs. Indeed, while cognitive
impairment is considered to be a significant prognostic fac-
tor for rehabilitation, several studies have demonstrated
that even cognitively impaired patients who take part in
adapted re-education programs after hip fracture, can im-
prove their mobility (11, 27, 28). Wells et al, who have re-
cently performed an extensive literature review, recom-
mended that elderly subjects with hip fracture be screened
for nutrition, cognition, and depression (29, 30).
CONCLUSIONS
Our study shows that a short comprehensive assess-
ment of elderly patients a few days after hip fracture
may help to identify – already before their admission to a
geriatric rehabilitation unit – those at risk of nursing
home admission, and to predict their length of stay.
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